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FOREWORD 
T h i s  d i s c u s s i o n  d r a f t  was p repared  as a  p a r t  of  a  l a r g e r  examina t ion  
o f  p a s t  and f u t u r e  d i r e c t i o n s  i n  highway s a f e t y  sponsored by  t h e  Motor  
V e h i c l e  Manu fac tu re rs  A s s o c i a t i o n  under a  g r a n t  o f  u n r e s t r i c t e d  funds 
t o  The U n i v e r s i t y  o f  M ich igan  Highway Sa fe ty  Research I n s t i t u t e .  T h i s  
document i s  one o f  a  s e r i e s  o f  papers and r e p o r t s  b e i n g  deve loped under 
t h i s  e f f o r t .  The f i r s t  paper ,  Managing t h e  T r a f f i c  Crash R isk :  A  
Conceptual  Framework, was pub1 i s h e d  i n  d r a f t  f o rm i n  J u l y  1977,  and i s  
now be ing  r e f i n e d  t o  r e f l e c t  comments made by rev iewers .  
T h i s  document i s  a l s o  be ing  c i r c u l a t e d  f o r  comment w i t h i n  t h e  
highway r e s e a r c h  and p o l i c y  communi t ies.  As w i t h  t h e  p r e v i o u s  paper,  
we we1 come sugges t ions  f o r  improvement o f  i t s  substance and p r e s e n t a t i o n .  
Because t h e  document i s  p r e l i m i n a r y  and w i l l  most 1  i k e l y  be r e v i s e d ,  
we ask t h a t  any use of  i t s  c o n t e n t ,  f o r  o t h e r  than  r e v i e w  purposes,  
be d i scussed  w i t h  us i n  advance. 
Kent  B. Josce lyn  
May 1978 
Ralph K. Jones 
Ann Arbor ,  M ich igan  
CONTENTS 
1 . 0  INTRODUCTION 
1.1 Background 
1.2 Scope and Approach of Report 
1 . 3  Report Organizat ion 
2 .0  PRIORITY PROBLEMS A N D  HIGHWAY SAFETY NEEDS 
2.1 A Conceptual Framework f o r  t h e  Highway S a f e t y  Process 
2.2 Problem Analysis  
2 .3  Needs Analysis  
2.3.1 Descr ipt ion o f  the Highway Safe ty  Process 
2.3.2 Decision-Making Within the Highway Safe ty  
Process 
2 .3 .3  Communication Within t h e  Highway Safe ty  Process 
2 .4  Summary and Concl us ions  
3.0 RESEARCH STRATEGIES A N D  PROGRAMS 
3.1 General Research S t r a t e g i e s  
3.2 Research Program S t r u c t u r e  
3.2.1 Program Area A--General Highway S a f e t y  Process 
Research 
3.2.2 Program Area B--Highway Transpor ta t ion  System 
S a f e t y  Research 
3 .2 .3  Program Area C--Societal Highway Safe ty  Research 
3 .2 .4  Program Area D--Ris k-Management Systems Research 
3 .3  Summary and Conclusions 
4.0 OBSERVATIONS AND INSIGHTS 
4.1 P r i o r i t y  Research 
4.2 Research Pol i c y  I s sues  
4 .3  Research Sponsors h ip  

INTRODUCTION 
T h i s  d i s c u s s i o n  d r a f t  was p repared  as a  p a r t  o f  research  a c t i v i t i e s  
performed under a  p r o j e c t  e n t i t l e d  Highway S a f e t y  P lann ing  Study. The 
p r o j e c t  i s  sponsored by t h e  Motor  V e h i c l e  Manu fac tu re rs  A s s o c i a t i o n .  
The r e s e a r c h  i s  b e i n g  per formed by  t h e  Pol i c y  A n a l y s i s  D i v i s i o n  o f  The 
U n i v e r s i t y  o f  M ich igan  Highway S a f e t y  Research I n s t i t u t e .  
T h i s  d r a f t  i s  b e i n g  c i r c u l a t e d  t o  co l l eagues  f o r  r e v i e w  and 
comment. A f t e r  r e f i n e m e n t  i t  w i l l  be pub1 i s h e d  as a  r e p o r t  f o r  genera l  
d i s t r i b u t i o n .  A d d i t i o n a l  r e p o r t s  on o t h e r  aspects  o f  t h e  p r o j e c t  w i l l  
a l s o  be p u b l i s h e d  f rom t i m e  t o  t ime .  
1.1 Backaround 
The Highway S a f e t y  P l a n n i n g  Study was begun i n  October  1976, under 
MVMA sponsorsh ip ,  t h rough  a  g i f t  o f  funds t o  The U n i v e r s i t y  of  Pl ichigan.  
The genera l  o b j e c t i v e  o f  t h e  p r o j e c t  i s  t o  e s t a b l i s h  w i t h i n  t h e  p r i v a t e  
s e c t o r  an a u t h o r i t a t i v e  source f o r  a  thorough and c o n t i n u i n g  examina t ion  
of  t h e  t r a f f i c  c r a s h  prob lem i n  t h e  U n i t e d  S t a t e s .  The genera l  o b j e c t i v e  
was t r a n s l a t e d  i n t o  a  s e r i e s  o f  s p e c i f i c  o b j e c t i v e s  by t h e  Pol i c y  
A n a l y s i s  D i v i s i o n  s t a f f .  
The s p e c i f i c  o b j e c t i v e s  o f  t h e  p r o j e c t  were t o  examine t h e  o v e r a l l  
highway s a f e t y  prob lem and p a s t  highway s a f e t y  e f f o r t s  by:  
1 .  deve lop ing  and p r i o r i t i z i n g  s ta tements  o f  highway s a f e t y  
problems ; 
2. i d e n t i f y i n g  key p o l i c y  a c t i o n s  t h a t  s h o u l d  be taken  on t h e  
b a s i s  o f  c u r r e n t  know1 edge; 
3 .  d e v e l o p i n g  and p r i o r i t i z i n g  s ta tements  of  research  needs ; 
4.  d e s c r i b i n g  e x i s t i n g  highway s a f e t y  research  programs; and 
5 .  d e v e l o p i n g  research  s t r a t e g i e s  and des igns t o  address t h e  
i d e n t i f i e d  p r i o r i t y  research  needs. 
The focus of the study i s  the portion of the f ie ld  that  deals 
primarily with the human component of the Highway Transportation 
System (HTS). This human-oriented highway safety research encompasses 
the topics covered by NHTSA's present 18 Highway Safety Standards, 
plus pr ior i ty  areas of problems and needs identified in section 2 .0  
of this  report. 
The project s t a f f  f i r s t  examined existing 1 i terature describing 
the t r a f f i c  crash problem and past highway safety e f for t s .  The sheer 
quantity of the available 1 i terature required developing some organized 
approach t o  categorize and evaluate the identified documents. A f i r s t  
step was to examine the l i t e ra tu re  t o  identify a theoretical founda- 
tion for  highway safety that  could serve as a framework for  organizing 
and explaining past research and programmatic e f for t s .  
The l i t e ra tu re  search revealed a n  almost total  absence of a usable 
general framework for analysis or explanation of the nation's highway 
safety programs. Thus, a conceptual frat-new0r-k had t o  be developed 
before the research ef for t  could proceed. A conceptual framework was 
developed in the spring of 1977. The framework and i t s  imp1 ications 
were presented in a briefing for the MVMA Highway Safety Programs 
Committee in April 1977.  
The conceptual framework was further developed during the spring 
of 1977 and was used t o  analyze major problem areas t o  develop a statement 
of research pr ior i t ies .  A discussion draf t  of a monograph, Management 
of the Traffic Crash Risk: A Conceptual Framework, was prepared in 
August of 1977 and was circulated for review and comment. This draf t  
presented the conceptual framework, discussed major highway safety pro- 
blems, and identified pr ior i t ies  for research and action. This draf t  i s  
being revised and will soon be presented for general distribution. 
The monograph and th i s  document represent interim reports that  
are part of a continuing research e f fo r t .  As such, they necessarily 
have been presented before analysis i s  complete. The continued 
analytical work under the project i s  expected t o  identify new informa- 
tion that  will a l t e r  some aspects of these interim reports. I n  a similar 
sense, comments from reviewers will provide the authors with greater  
ins igh t s ,  point out e r ro rs ,  identify problems in communication, and 
general ly  improve the presentations. Thus, a reader shoul d view these 
as interim rather than f inal  reports. 
1.2 Scope and Approach of Report 
This report addresses speci f ic  objective f ive:  the development of 
research s t ra teg ies  and designs to address high-priori ty research needs. 
I t  describes general research s t ra teg ies  and broad program designs. 
The technical approach tha t  has been followed i s  consistent  w i t h  
the general project design previously described. A general 1 i t e ra tu re  
search was conducted to identify published information describing the 
nature of the t r a f f i c  crash problem and past highway safety e f fo r t s .  
A conceptual framework was constructed to analyze and examine th i s  
informati on. These analyses produced: 
1. a statement of p r i o r i t i e s  among highway safety problems; 
2 .  an ident i f ica t ion of policy actions tha t  should be taken 
on the basis of current know1 edge; and 
3. a statement of p r i o r i t i e s  among research needs. 
These were reported in the document e n t i t l e d ,  Management of the Traff ic  
Crash Risk: A Conceptual Framework. Using these findings as a base, 
a detai led inventory of exis t ing research programs was undertaken. The 
objective was to  compare exis t ing research e f fo r t s  w i t h  the ident i f ied  
research p r i o r i t i e s .  Differences are  being examined t o  determine i f  
additional research was required o r  i f  exist ing research approaches 
should be modified. This inventory has not ye t  been completed, b u t  
s ignif icant  trends have been ident i f ied  t ha t  provide an i n i t i a l  basis 
fo r  the research recommendations presented here. The completed inventory 
will contain an in-depth examination of contract  and grant awards made 
by federal sponsors of highway safety research and will be used as a 
basis fo r  more detai led research recommendations t o  be published l a t e r .  
1 . 3  Report Organization 
The report has been organized to present the preliminary findings 
in an order consistent with the project objectives and task structure.  
Section 2 .0  summarizes the information on research pr ior i t ies  presented 
i n  the report en t i t led ,  Management o f  the Traffic Crash. Risk: A Con- 
ceptual Framework. These research pr ior i t ies  provide a background for  
section 3.0, which presents interim results of the Planning Project 
with regard t o  the f i f t h  objective--the development o f  research s t ra te -  
gies and designs to meet the identified needs, General research 
s t rategies  are described, and a general research program structure i s  
identified.  
Section 4.0 presents observations and insights resulting from the 
general analytical work of the Planning S t u d y .  Areas discussed are 
( 1  ) high-priori t y  research topics,  ( 2 )  research pol icy issues,  and 
(3 )  research sponsorship. 
2.0 PRIORITY PROBLEMS AND HIGHWAY SAFETY NEEDS 
The i n f o r m a t i o n  presented i n  t h i s  s e c t i o n  i s  summarized f rom ou r  
p r i o r  r e p o r t ,  Management o f  t he  T r a f f i c  Crash Risk:  A Conceptual Frame- 
work. Th i s  s e c t i o n  f i r s t  p resen ts  a  summary o f  conceptual  framework, -
then a summary of the  p r i o r i t i e s  d iscussed i n  chap te r  seven o f  t h a t  
r e p o r t .  
Our approach has been t o  develop a conceptual  framework t o  e x p l a i n  
t h e  highway s a f e t y  process, use t h e  framework t o  i d e n t i f y  bas i c  pro-  
blems and t h e  i n f o r m a t i o n  needed t o  approach t he  s o l u t i o n  o f  t he  problems, 
and, then, es tab l  i s h  p r i o r i t i e s  among t h e  i d e n t i f i e d  problems and needs. 
The s ta tement  o f  p r i o r i t y  problems and i n f o r m a t i o n  needs forms a 
bas i c  s ta tement  o f  research requ i  rements. These requirements can then 
be compared w i t h  pas t  and c u r r e n t  research a c t i v i t i e s  t o  i d e n t i f y  unmet 
needs. Obvious ly ,  i f  e x i s t i n g  research adequate ly  addresses t h e  
i d e n t i f i e d  research requi rements  , t h e r e  i s  no need f o r  a d d i t i o n a l  research 
program p lann ing .  I f ,  however, s i g n i f i c a n t  problem areas a re  n o t  be ing 
addressed, a d d i t i o n a l  research needs must be de f ined .  The d e f i n i t i o n s  
shou ld  l o g i c a l l y  i d e n t i f y  bas i c  s t r a t e g i e s  o r  assumptions as we71 as 
t h e  research programs. 
We have chosen t o  s t a t e  research requi rements  i n  broad terms. 
Th is  has been de l  i b e r a t e l y  done t o  ensure adequate examinat ion of t h e  
major  areas o f  concern. We have de l  i b e r a t e l y  avo ided s t a t i n g  research 
requi rements  i n  terms o f  s p e c i f i c  p r o j e c t s .  Th is  has been done t o  
avo id  t oo  e a r l y  c l osu re  t h a t  would exc lude from cons ide ra t i on  concepts 
o r  approaches t h a t  cou ld  c o n t r i b u t e  t o  t he  r educ t i on  of t he  t r a f f i c  
c rash r i s k .  
One of our reasons fo r  choosing t h i s  approach l i e s  i n  the vast ly 
d i f fe ren t  def in i t ions  and perceptions of the term "research" t ha t  a re  
used or held within the highway transportat ion context. The def in i -  
t ions of pure research, basic research,  applied research, development, 
demonstration, and evaluation a re  subjective a t  best .  So are  the 
applicat ions of those terms. The assignment of various types of pro- 
j ec t s  t o  pa r t i cu la r  categories depends greatly upon the perspective and 
position of the assignor. A project  may be labeled as "applied research" 
by one agency, while a s imi lar  project  i s  labeled as "development" by 
another. The terminology applied by those who conduct the research may 
add even another dimension. 
We have sought t o  avoid the confusion t ha t  grows o u t  of t h i s  type 
of labeling by presenting research requirements in broad terms as 
statements of problems and highway safety needs. 
A broad range of research ac t i v i t y  will be required to address 
these needs ranging from basic research through f i e l d  evaluation 
s tudies .  At t h i s  point ,  we a r e  more concerned with attempting 
to  develop a broad research base t o  support decision-making to  reduce 
crash r i sk  than specifying the precise research domain fo r  the 
necessary study e f f o r t s .  
The following sections of t h i s  chapter present: ( 1 )  a brief  
description of the conceptual framework; ( 2 )  an ident i f ica t ion of 
major problems within the highway safe ty  process; ( 3 )  an analysis of basic 
needs; and ( 4 )  a summary statement of p r i o r i t y  problems and needs. 
2.1 A Conceptual Framework fo r  the Highway Safetv Process 
The conceptual framework described helow i s  useful f o r  under- 
standing the  highway safety process. I t  i s  a s tep  tnward formal theory. 
We urge i t s  examination in that  context. 
The conceptual framework has three basic elements : 
r The Highway Transportation System; 
a Society; and 
r Risk-Management Systems. 
The highway safety process entai 1 s interactions among those el e- 
ments for purposes of  reducing crashes and crash losses.  
The f i r s t  element of the conceptual framework, the Highway Trans- 
portation System (HTS) , i s  defined to include the highway network, 
system users, and supporting components. The HTS has grown because 
i t  has provided positive benefit for our society. Associated with 
that  positive benefit or u t i l i t y  has been such societal d i s u t i l i t y  
as t r a f f i c  crashes. 
Society has reacted when th is  disut i l  i t y  has been perceived as 
being too 1 arge t o  to1 era te  (maximum to1  erabl e di suti  1 i t y )  by creating 
formal and informal systems t o  control the risk of t r a f f i c  crashes. 
We have used the term Risk-blanagernent Systems t o  describe the agencies, 
ins t i tu t ions ,  and individuals who generate those control forces. 
The societal decisions that  lead t o  the creation, support and 
cooperation with risk-management systems are a function of the p u b 1  i c  
perception of the risk* of t r a f f i c  crashes to society and the value of -
the risk-management actions in reducing that  r isk.  We must emphasize 
that  i t  i s  the public perception of the r i sk  and the public perception 
of the value of the response that  governs societal and individual 
decision making--not the actual r isk or actual value of the risk- 
management response. The subjective perceptions are formed and inf 1 u-  
enced by information flow within the highway safety process. This 
information flow i s  not d i r ec t ,  and i t  i s  shaped by many factors that  
serve as " f i l t e r s "  t o  amp1 ify or d is tor t  fac t .  
This general conceptual framework i s  depicted in Figure 2-1.  I t  
i s  important t o  understand tha t  the fu l l  dimensions of each of the 
* We use the term "r isk" t o  aid in thinking about future events that  
will produce loss.  We define r isk as the probability of the occur- 
rence of an event that  will produce d isu t i l  i t y .  
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major components a re  not well defined in the exis t ing  research l i t e r a -  
tu re ,  nor are  the e f fec t s  of the risk-management systems tha t  a re  
ident i f ied  well es tabl i shed.  
2 . 2  Problem Analysis 
The conceptual framework suggests tha t  problems in managing crash 
r i s k  may be placed in three general ca tegor ies .  These categories 
contain problems related t o :  
0 the descript ion of the highway safe ty  process, 
0 decision making within the hiqhway safe ty  process, and 
e communication within the highway safe ty  process. 
One of the major def ic iencies  of the exis t ing  1 i t e r a t u r e  i s  an 
almost complete lack of information t h a t  describes the highway safe ty  
process in operational terms. The major elements a re  not iden t i f i ed ,  
t h e i r  functions are  not described, the  basic s t ruc tu re  and i n t e r -  
act ions of the process a re  unknown, and the consequences o r  outputs 
of the process a re  n o t  es tabl i shed.  A summary ,of some of the major 
problems in describing the highway safe ty  process i s  presented in 
Figure 2 - 2 .  
A s imi lar  problem e x i s t s  with regard to  understanding how and why 
people make decisions about highway safe ty .  We do not know why dr ivers  
make decisions to  take r i sks  nor what f ac to r s  may influence decisions 
t o  avoid r i s k .  There i s  a lso  a lack of knowledge about how r i s k  rnana- 
gers make decisions.  Considerable progress has been made in recent 
years in developing theoret ical  models of deci sion-making and under- 
standing psychological and social fac tors  tha t  enter  in to  applicat ions 
of such models. However, a t  present ,  no s ingle  integrated theory of 
decision-making i s  avai lable  for  rigorous applicat ion to  the f i e l d  of 
highway sa fe ty .  
Communication within the highway safe ty  process i s  a lso  a major 
problem. No systemwide information system has ever been desiqned for 
the e n t i r e  highway safe ty  process. The most serious problem in 

communicat ions i s  i n  mee t ing  t h e  needs o f  t h e  p u b l i c  and o p e r a t i o n a l  
components o f  t h e  HTS and t h e  r isk-management systems f o r  i n f o r m a t i o n  
f o r  d e c i s i o n  making.  
T h i s  i s  r e f l e c t e d  i n  t h e  r e l a t i v e l y  l ow  usage o f  e x i s t i n g  knowledge 
t h a t  i s  c u r r e n t l y  a v a i l a b l e  f o r  t h e  d e s i g n  and development o f  highway 
s a f e t y  programs a t  t h e  f e d e r a l ,  s t a t e ,  and l o c a l  l e v e l .  I n  p a r t i c u l a r ,  
i n f o r m a t i o n  abou t  t h e  r isk-management p rocess  i s  n o t  used and e v a l u -  
a t i o n  o f  e x i s t i n g  programs i s  a  r a r i t y .  F i g u r e  2-3 o u t 1  i n e s  some o f  
t h e  m a j o r  problems i n  communicat ion w i t h i n  t h e  h ighway s a f e t y  p rocess .  
These problems, i d e n t i f i e d  above, s tem f r o m  a  l a c k  o f  t h e o r y  t o  
f ocus  a c t i o n .  They a r e  d i r e c t  p r o d u c t s  o f  t h e  f a i l u r e  t o  use e x i s t -  
i n g  knowledge and i n f o r m a t i o n  e f f e c t i v e l y .  
2.3 Needs A n a l y s i s  
T h i s  s e c t i o n  p r e s e n t s  a  b r i e f  d i s c u s s i o n  o f  what needs t o  be 
done t o  address  t h e  b a s i c  problems i d e n t i f i e d  i n  t h e  p r e c e d i n g  
s e c t i o n .  The s ta temen t  o f  needs i s  o n l y  a  f i r s t  s t e p  toward  deve lop-  
ment o f  a  s e t  o f  t o p - l e v e l  requ i remen ts  f o r  managing c r a s h  r i s k .  
F u r t h e r  ana l yses  o f  problems and needs w i l l  be r e q u i r e d  t o  deve lop  
more comprehensive and d e t a i l e d  s ta temen ts  o f  r e q u i r e m e n t s .  The needs 
d i s c u s s e d  below address t h e  t h r e e  c a t e g o r i e s  o f  problems t h a t  were 
d e s c r i b e d  above, i .e .  : 
( 1 )  t h e  d e s c r i p t i o n  o f  t h e  Highway S a f e t y  Process (HSP) 
( 2 )  dec i s ion -mak ing  w i t h i n  t h e  HSP, and 
( 3 )  c o m u n i c a t i o n  w i t h i n  t h e  HSP. 
2.3.1 D e s c r i p t i o n  o f  t h e  Highway Safe ty  Process.  The HSP and i t s  
i n d i v i d u a l  p a r t s  s h o u l d  be d e s c r i b e d  w i t h  r e s p e c t  t o  i t s  compos i t i on ,  
f u n c t i o n s ,  and o u t p u t s .  A concep tua l  framework such as t h e  one p resen ted  
i n  S e c t i o n  2.1 o f  t h i s  paper i s  t h e  f i r s t  s t e p  i n  development o f  such 
a  system d e s c r i p t i o n ,  b u t  more d e t a i l e d  d e s c r i p t i o n s  a r e  needed. 

The f i r s t  s p e c i f i c  need i s  t h a t  each element and i t s  components 
be i d e n t i f i e d  and descr ibed. The conceptual framework descr ibed i n  
Sec t ion  2.1 i d e n t i f i e s  c lasses o f  components (e .g . ,  t he  HTS, RMSs) 
and g ives  examples o f  l owe r - l eve l  components (e.g., d r i v e r s ,  auto- 
mobi 1  e  manufacturers,  d r i v e r  1  i cens ing  agenc ies) .  A d d i t i o n a l  group- 
ings  and c l a s s i f i c a t i o n s  o f  components need t o  be developed and 
expanded t o  i n c l u d e  each component whose a c t i v i t i e s  a re  be l i eved  t o  
have any s i g n i f i c a n t  impact on HSP opera t ions .  
Next, i t  i s  necessary t h a t  t h e  f unc t i ons  o f  t h e  HSP be i d e n t i f i e d  
i n  h i e r a r c h i c a l  form. Some top - l eve l  f unc t i ons  i d e n t i f i e d  elsewhere 
i n  t h i s  r e p o r t  i n c l u d e  t h e  p r o v i s i o n  o f  f a s t ,  convenient t r a n s p o r t a t i o n  
and t he  maintenance o f  HTS d i s u t i l  i t y  a t  a  s o c i e t a l l y  acceptab le  l e v e l .  
Lower- level  f unc t i ons  o f  the  HTS i n c l u d e  t he  design, cons t ruc t i on ,  
opera t ion ,  and suppor t  o f  automobi le equipment and highways. The p r i -  
mary f u n c t i o n  o f  RMSs a re  r i s k  i d e n t i f i c a t i o n ,  r i s k  p r i o r i t i z a t i o n ,  
resource a1 l o c a t i o n ,  development o f  s t r a t e g i e s  and t a c t i c s  , implemen- 
t a t i o n  and ope ra t i on  o f  programs, and eva lua t ion .  The f u n c t i o n s  of 
one s p e c i f i c  RMS, t he  T r a f f i c  Law System have been i d e n t i f i e d  and 
r e l a t e d  t o  t he  p r imary  f unc t i ons  o f  RMSs i n  genera l .  S i m i l a r  b u t  more 
d e t a i l e d  d e s c r i p t i o n s  o f  HSP func t i ons  must be developed so t h a t  a l l  
s i g n i f i c a n t  a c t i v i t i e s  p e r t i n e n t  t o  t he  genera t ion  and c o n t r o l  of HTS 
d i s u t i l i t y  a re  known and r e l a t e d  t o  HSP ob jec t i ves .  
When t he  components and f unc t i ons  o f  t he  HSP have been defined, 
they  must be i n t e r r e l a t e d  t o  form a  d e t a i l e d  s t r u c t u r e  o f  t he  process. 
Each t op - l eve l  f unc t i on  must be r e l a t e d  t o  every o t h e r  t op - l eve l  
func t ion ,  and t he  components i n v o l v e d  i n  the  performance of t h a t  
func t ion  must be i d e n t i f i e d .  Simi 1  a r l y ,  i n t e r f u n c t i o n a l  r e l a t i o n -  
sh ips must be developed among l owe r - l eve l  f unc t i ons ,  so t h a t ,  u l t i -  
mately,  a  network o f  f unc t i ons  can be created.  Such a  network 
would, among other things, enable one t o  determine how any given 
act ivi ty  performed by any given component might affect other 
ac t iv i t i e s  a n d  components, a n d  would thus provide a  major tool for 
the practice of risk management. 
The l a s t  major need for  describing the HSP i s  t o  define i t s  
outputs. I n  the case of the HTS, th is  means stating the u t i l i t i e s  
and disuti  1 i  t i e s  associated with i t s  various modes of operation, 
i t s  components, and i t s  function. For example, driving a t  a high 
speed in a  large "luxury" car on an in te rs ta te  highway has a  pos- 
i t i v e  u t i l i t y ,  n o t  only t o  a driver a n d  passengers who want t o  
minimize travel time, b u t  alsg t o  organizations t h a t  manufacture and 
support the equipment and  f a c i l i t i e s  involved in such use of the 
HTS. Even a direct  d i su t i l i t y  ( e .g . ,  a  serious crash) that  some- 
times occurs as a consequence of this  mode of operation may have 
u t i l i t y  t o  some segments of society ( e . g . ,  automobile repair compan- 
i e s ,  hospital workers). I t  i s  essential t o  risk management that  t h e  
nature of the s ignif icant  u t i l i t i e s  a n d  d i s u t i l i t i e s  associated 
with the operational nodes of  the HIS be specified in relation 
t o  the various classes of individuals a n d  organizations t h a t  receive 
the u t i l i t i e s  and d i s u t i l i t i e s .  The etiology of crashes i s  an impor- 
tan t element of this  "output definit ion" requiremen t vis-a-vis the 
HTS, b u t  i t  i s  clearly only one of many elements. 
I t  i s  necessary t h a t  HTS d i s u t i l i t i e s  be stated n o t  only in 
terms of the losses associated with a  particular event b u t  in terms 
of the probability ( i . e . ,  r i sk)  t h a t  the event will occur. Further, 
to evoke an effective risk-management response, YTS disut i l  i  t i e s  
must be  described in relation t o  other d i s u t i l i t i e s  (e .  g . ,  f i r e ,  
disease) and the i r  associated r isks .  
The outputs of RMSs are control forces designed t o  maintain 
acceptable HIS d i su t i l i t y .  As such, they are more d i f f icu l t  t o  
d e s c r i b e  than t he  ou tpu ts  o f  t h e  HTS, because i t  i s  necessary  t o  
d e f i n e  n o t  o n l y  t h e i r  n a t u r e  and o r i g i n  b u t  t h e i r  purposes, e f f e c t s ,  
and cos ts .  Thus, f o r  example, a  c o n t r o l  f o r c e  i n  t h e  form of a  
d r i v e r  l i c e n s e  suspension imposed by an a d m i n i s t r a t i v e  agency must 
be examined t o  i d e n t i f y  i t s  purpose ( o f ,  say,  p r e v e n t i n g  crashes 
i n v o l v i n g  teen-aged drunk d r i  ve rs )  , i t s  e f f e c t i v e n e s s  i n  accompl ish- 
i n g  i t s  purpose, and t h e  t o t a l  c o s t  o f  RMS resources expended i n  
a p p l y i n g  t h a t  force.  I t  i s  a l s o  impo r tan t  t o  i d e n t i f y  any n e g a t i v e  
e f f e c t s  assoc ia ted  w i t h  p o t e n t i a l  a p p l i c a t i o n s  of t h a t  f o r c e  (e.g. ,  t h e  
v i o l a t i o n  o f  fundamental c o n s t i t u t i o n a l  r i g h t s  by den ia l  o f  due process) .  
F i n a l l y  , the  s p e c i f i c  n a t u r e  o f  s o c i e t y ' s  " ou tpu t s "  must be 
known. These shou ld  be descr ibed  i n  terms o f  r e q u i r e d  reduc t i ons  i n  
s p e c i f i c  r i s k s  and i n  terms o f  what c o n s t i t u t e s  accep tab le  c o n t r o l  
forces f o r  such r i s k s .  
Meet ing  t h e  above needs w i l l  produce a  comprehensive and d e t a i l e d  
d e s c r i p t i o n  of t h e  Highway Sa fe t y  Process. Kept up t o  date,  t h e  de- 
s c r i p t i o n  w i l l  p r o v i d e  a  r unn ing  h i s t o r y  of t he  c o n s t i t u e n t s ,  o b j e c t -  
i ves ,  and ou tpu t s  o f  t h e  HSP, and thus w i l l  comprise t h e  f i r s t  b a s i c  
i n g r e d i e n t  f o r  des ign ing ,  ope ra t i ng ,  and e v a l u a t i n g  programs of  r i s k -  
management. 
2 . 3 . 2  Decision-Making W i t h i n  t h e  Highway Safety Process. 
Fac to r s  i m p o r t a n t  i n  d e c i d i n g  how t o  deal  w i t h  HTS r i s k  must be 
i d e n t i f i e d  and descr ibed .  Three s p e c i f i c  needs a r e  germane t o  
d e c i s i o n  making w i t h i n  t h e  HSP. 
The f i r s t  need r e l a t e s  t o  f o rma t i on  of  pe r cep t i ons  about  t h e  
ou tpu t s  of t h e  HTS and RI4Ss. I t  was no ted  e a r l i e r  i n  t h i s  r e p o r t  
t h a t  pe rce ived  r i s k  o f t e n  does n o t  equal a c t u a l  r i s k  and t h a t  pe r -  
cep t i ons  about  u t i l i t i e s  o f  t h e  HTS and d i s u t i l i t i e s  o f  RMS c o n t r o l  
forces may a l s o  be i naccu ra te .  Thus, t h e r e  i s  a  need t o  determine 
t h e  n a t u r e  o f  s o c i e t a l ,  HTS, and RMS percep t ions  of t h e  r i s k s  and 
u t i l i t i e s  of the HTS and RMS control forces ,  and  t o  understand how 
those perceptions are  formed. I t  i s  necessary t o  know, fo r  example, 
how perceptions of crash r i sk  due t o  speeding vary with demographic 
charac te r i s t i c s ,  and  how effect ive  speed "traps" are  in reducing crash 
r i sks ,  
The concept of maximum tolerable  d i s u t i l i t y  due t o  crashes was 
introduced in Section 2 .1  as an essent ia l  element of highway safety.  
There i s ,  therefore ,  a need to  describe t h i s  reference value of 
d i s u t i l i t y  fo r  d i f fe ren t  groups of individuals from the HTS, RMSs, 
and  society in general. The need fo r  such knowledge i s  fundamental 
because i t  forms the basis f o r  determining the spec i f i c  objectives 
of RMSs a t  any point in time. Combined with information about actual 
a n d  perceived d i s u t i l i t y ,  i t  allows one t o  ascertain i f  soc i e ty ' s  
safety requirements a re  being met and the extent  t o  which control 
forces should be applied t o  meet those requirements. 
For example, knowledge t h a t ,  a1 1 things considered, the require- 
ment t h a t  an average d r i ve r ' s  chances of being ki l led  in a crash 
over a d r i v i n g  l i fe t ime not exceed one in 1,000, when they are  
actually more t h a n  25  in 1,000, could have very s ign i f i can t  imp7 i- 
cations f o r  risk-managemen t. Such knowledge would indicate  t ha t  
RMSs were not  s a t i s f a c t o r i l y  accompl ishing t h e i r  object ives ,  s ince  
actual r i sk  great ly  exceeds t ha t  which i s  acceptable, and perceived 
r i sk  i s  much lower than actual r i sk .  On the o ther  hand, a finding 
t h a t  dr ivers  who use a heavily patrol led roadway during nighttime 
hours can expect. t o  be involved in some kind of serious crash once 
in every 1,000,000 t r i p s ,  when thei r safe ty  requirement i s  one serious 
crash in 100,000 t r i p s ,  might indicate a misallocation of police re- 
sources. In e i t he r  case,  maximum tolerable  d i su t i l  i ty must be known 
in order t o  measure RMS performance. 
The l a s t  need in t h i s  category i s  to  understand h o w  decisions 
about responses t o  r i sk  are made. In the case o f  the HTS, t h i s  
means, fo r  example, t ha t  one understand why one d r i v e r ' s  response to  
a given perceived risk will be risk avoidance, while another dr iver ' s  
response will be t o  accept the risk.  By the same token, the public 
in one jurisdiction may demand immediate action against a given 
perceived r i sk ,  b u t  the same r isk in another j ~ r i s d i c t i o n ' r n a ~  
leave the public apathetic. Finally, one police agency may respond 
t o  a given increase in perceived risk by allocating more patrol cars 
t o  a given s t retch of highway; b u t  a police agency in another, 
apparently s imilar ,  jurisdiction may take no action a t  a l l  t o  deal 
with the same a m o u n t  of increase in risk.  Thus, there i s  a need t o  
know the s ignif icant  factors that  lead t o  such wide differences in, 
responses t o  the same perceived r i sk ,  and t o  know how to manage 
these factors so as t o  obtain optimal responses from the decision- 
makers. 
2 . 3 . 3  Communication Within the Highway Safety Process. 
The accumulation of a body of knowledge about the nature and effects  
of the HSP will be of l i t t l e  use unless such knowledge i s  dissemin- 
ated and understood by the component; of the process. Effective 
means for accurately communicating needed information within the HSP 
i s  thus a basic requi rernent for  r isk management. 
Three specif ic  needs are generated by th is  general requireinent. 
F i rs t ,  there i s  the necessity to determine the nature of information 
needed by each component of the HSP. In general, each component 
will need a t  leas t  some of each type of information defined by the 
above specific requirements, b u t  the depth and scope of the informa- 
tion will vary greatly among components. For example, the information 
needs of t r a f f i c  court judges with respect t o  identification of r isk 
due t o  drunk-driving are different  than the information needs of the 
automobile designer. Both need t o  k n o w  a b o u t  the magnitude of  the 
risk associated with various b l o o d  alcohol concentrations, b u t  the 
designer needs more detailed and precise information a b o u t  how 
a1 coho1 affects  vehi cl e-dri ver interactions a n d  thereby increases 
crash r isk.  However, t r a f f i c  court judges need a more in-depth 
explanation of the effects of a given treatment regimen for alcoholic 
drivers. 
Individuals a n d  organizations t h a t  are often n o t  considered to 
be a part of the HSP should also be provided information about high- 
way safety and their  role in i t .  For example, physicians should be 
aware t h a t  certain types of injuries are more l ikely t o  appear t h a n  
other injuries and should be prepared t o  identify and t r ea t  those 
in juries when examining a crash victim.' 
Secondly, the appropriate form a n d  method of delivery of the 
information must be determined for each component of the HSP. For 
example, the automobile designer might best be reached through tech- 
nical reports and journal a r t i c l e s ,  while t r a f f i c  court judges might 
respond better t o  an intensive seminar involving colleagues and other 
peers with speci a1 i zed know1 edge a b o u t  a1 coho1 -re1 ated crashes and  
treatment methods for alcoholism. The mass media would be a bet ter  
vehicle for informing segments of the general public a b o u t  alcohol- 
crash risk and the responses of RMSs t o  that risk.  
Finally, continuing communications programs must be designed 
and  imp1 emen ted. The programs mus t provi de needed i n  formati on i n  
effective form t o  a l l  components of the Highway Safety Process. 
Summary and Conclusions 
Our new conceptual framework has been used t o  analyze major 
problems and  needs in managing crash risk.  Examination of the past 
operation of the HSP reveals a range of problems inhibiting the 
effective management of risk.  The problems fa l l  within the follow- 
ing three categories: 
(1) the description of the societal process ( i  .e.  , the 
Highway Safety Process) through which the disuti I i t i e s  
o f  highway crashes are generated a n d  control led, 
( 2 )  decision-makinp within the Highway Safety Process (HSP)  , 
an d 
( 3 )  communication within the HSP. 
Major problems contained in these three categories may be 
l i s t ed  as: 
Description of the HSP 
Q The components of the HSP are n o t  identified and described. 
0 The functions of the HSP are n o t  identified a n d  described. 
8 A detailed structure relating the components a n d  functions 
has n o t  been developed. 
a The outputs of the process are not defined. 
Decision-Making 
o The n a t ~ r e  of perceptions a b o u t  the HSP a n d  i t s  o u t p u t s  
have not been determined a n d  i t  i s  not understood how 
these perceptions are formed. 
Maximum tolerable d i s u t i l i t y  due t o  highway crashes has n o t  
been des cri  bed. 
a The process through which decisions about h o w  t o  respond 
t o  crash risk are made has n o t  been described and i s  not 
understood. 
Communication 
0 The nature of the information needed by each component 
of the HSP has not been determined. 
e The appropriate form a n d  method of  deli very of needed 
information has not been determined. 
0 Continuing communications programs t o  provide needed 
information in effect ive form t o  a l l  components of the 
HSP have n o t  been developed. 
Ma.jor needs in highway safety have been iden ti f i  ed. With respect 
t o  the HSP as a who1 e ,  these needs may be stated as: 
e A comprehensive theory of highway safety should be 
devel oped. 
e The perception of highway crash risk should be made more 
accurate. 
e The HSP and  i t s  components should be adequately described. 
b Existing knowledge should be used. 
8 RMS actions should be evaluated. 
GIi t h  respect t o  the Highway Transportation Sys tern ( H T S )  , 
major needs in risk ,management are: 
Components should be more fully identified a n d  described. 
o Operations should be more fully identified a n d  described. 
0 User decisions should be understood. 
Ut i l i t i e s  should be described in operational terms (e.g., 
the reasons for risk-taking or safe driving). 
@ Disut i l i t i es  due t o  crashes should be adequately identified 
and described in operational terms t h a t  will support risk- 
management actions. 
Within the Societal component of the HSP,  major needs are: 
0 Risk perception should be made more accurate. 
@ The processes through which perceptions are formed should 
be described a n d  understood. 
@ Methods for  changing perceptions should be developed. 
Major needs of Ri sk-Management Systems have been identified as : 
8 RMSs should be identified a n d  defined. 
RFlSs should engage in system management. 
Risk-managemen t action by s t a t e  and local ufii t s  of 
government should be increased. 
@ The process of risk .management should be fol lowed. 
0 Information on the effectiveness of risk-management 
s t rategies  a n d  tact ics  should be provided t o  RMSs. 
0 A wider range of risk-management s t rategies  should be 
considered and 1 ess re1 i ance pl aced on tradi tional 
countermeasures. 
0 The effectiveness of the control forces of 2MSs should be 
determined and made known t o  the public. 
0 Public support of control actions should be increased by 
developing control forces t h a t  do n o t  in themselves 
generate excessive disut i l  i t y  . 
I t  i s  concluded that there i s  also a clear need for a more 
formalized a n d  extensive analysis of risk management needs, and for  
the development of focused programs t o  meet those needs. T h a t  such 
an analysis has not been conducted i n  the past i s  due in large part 
t o  the lack of a n  adequate theory or conceptual framework as a basis 
for identifying needs. 
2 0 
3.0 RESEARCH STRATEGIES AND PROGRAMS 
This section reports the results of  the Planning Project effor ts  
focused on the f i f t h  specific objective--the development of research 
strategies and designs t o  address the identified pr ior i ty  research 
needs. This task i s  a continuing e f f o r t ;  this  report represents 
a f i r s t  i terat ion.  
Our approach has been t o  identify general research strategies' 
and major program areas that  must be included within a comprehensive 
highway safety research ef for t  t o  address the major problems and needs 
previously identified. This task will continue to develop more de- 
ta i led descriptions of programs that  will include, when appropriate, 
the identification of specific,  high-priority projects. Subsequent 
reports will present these finiings.  
This section i s  presented in two parts. F i rs t ,  general re- 
search s t rategies  are described. This i s  followed by an ident i f i -  
cation of major research program areas. 
3.1 General Research Strategies 
Strategy I An organized body of  theory of highway safety 
s houl d be developed. 
Discussion T h e l a c k o f o r d e r w i t h i n t h e f i e l d o f h i g h w a y  
safety in b o t h  research and action programs 
ref lects  the lack of an organizing framework. 
Theory i s  needed t o  provide (1  ) a method of 
organizing existing knowledge; ( 2 )  principles 
and rules for  making decisions; ( 3 )  a way t o  
focus inquiry; ( 4 )  a common way t o  communicate; 
a n d  ( 5 )  order and direction for action t o  reduce 
the risk of t r a f f i c  crashes. 
Strategy I 1  The scope of highway safe ty  research should be 
broadened t o  include a l l  aspects of the highway 
safe ty  process. 
Discussion A n  examination of past highway safe ty  research 
reveals  t h a t  s ign i f i can t  a reas  within the high- 
way safe ty  process ( e . g . ,  the  ro le  of socie ta l  
perceptions of r i s k )  have been ignored. The 
l imited scope of past research has resul ted  in 
highway safe ty  act ion or countermeasure programs 
of equally l imited scope. I t  i s  unlikely t h a t  
s i g n i f i c a n t  reductions in r i s k  will  occur unt i l  
research and ac t ion  programs address the  f u l l  
breadth of the highway safe ty  process and consider 
the  range of f ac to r s  t h a t  lead t o  the generation 
of r i s k  within the Highway Transportation System. 
Strateqy 111 The nature of research a c t i v i t y  must be broadened 
t o  include a17 types o r  phases cf research re l e -  
vant t o  the reduction of' the  r i s k  of t r a f f i c  
crashes and crash l o s s .  
Di scussicrn Research may be defined in a va r i e ty  of ways. Types 
of research ( o r  phases of research) ranqe from basic 
through appl ied t o  demonstration p r o j e c t s .  A n  examina- 
t ion  of past highway safe ty  research e f f o r t s  reveals  
t h a t  very 1 i t t l e  basic o r  applied research re la ted  
t o  human-oriented highway safe ty  i s  being conducted. 
NHTSA, f o r  example, conducts no basic o r  applied 
research. Since we know so l i t t l e  about the opera- 
t ions  of the  Highway Transportation System and the  
important ro les  t h a t  human deci sion-maki ng plays 
within the  system, the  lack of basic and applied 
research focused on highway safe ty  problems must 
be viewed as a deficiency.  
Strateqy IV Highway safety research should be balanced so 
tha t  a l l  p r i o r i t y  areas of the  highway safe ty  
process receive proper a t t e n t i o n .  
Discussion Examination of past  research e f f o r t s  reveals  t h a t  
s i g n i f i c a n t  research funding has been devoted t o  
the  highway and vehic le ,  with emphasis placed on 
the crash phase with a goal of injury reduction. 
Human fac to r s  have not received s ign i f i can t  a t t en -  
t i  on, a1 though they have been reported as playing 
the  major causat ive ro le  by almost a l l  researchers 
examining t r a f f i c  crash causat ion.  Past research 
has a l so  focused almost exclusively on the d i s -  
u t i l i t i e s  of the  Highway Transportation System. 
Discussion Unsafe driving ac t s  have been studied.  I n  
T e )  general ,  the s tudies  have not attempted to  de- 
termine why people drive safely or what u t i l i t y  
i s  associated w i t h  the unsafe driving ac t s .  This 
narrow focus of past research has resulted in the 
development of equally narrow countermeasure pro- 
grams tha t  focus heavily on the vehicle and the 
environment. Most human-ori ented programs re ly  
heavily on negative approaches ( e . g . ,  t r a f f i c  law 
enforcement). Some educational programs have 
been attempted, b u t  t h e i r  effectiveness i s  not 
es tabl ished,  
Strategy V A del i  berate e f f o r t  should be made t o  increase 
the qual i ty  of highway safety research. 
Discussion A review of past research reveals t ha t  the qual i t y  
of individual studies varies great ly .  I n  some 
cases t h i s  simply represents the capabil i t i e s  of 
the researchers involved. In other cases the 
qual i ty  of the work product i s  d i rec t ly  re la ted  t o  
deficiencies in the design of the research t ha t  
were s e t  fo r th  in the statement of work by the 
sponsor. The sponsor's designs are  simply executed 
by the contractor.  The lack of f l e x i b i l i t y  i n  the 
contracting process, in pa r t i cu la r ,  t h a t  of NHTSA, 
greatly contributes to t h i s  problem. 
Strategy VI A de l ibera te  e f f o r t  must be made to increase 
the usefulness and use of research f indings.  
Discussion There appears to  be very 1 imited use of research 
findings and exi s t ing  know1 edge by decision makers . 
Frequently, program decisions are  made without using in- 
formation that  i s  avai 1 able.  This i s  pa r t i cu la r ly  
t rue  a t  the s t a t e  and local level .  The reasons fo r  
t h i s  a re  n o t  c l ea r ly  established.  
I t  i s  very d i f f i c u l t  t o  readily access past research. 
Many reports a re  not indexed. Many reports  are  not 
in print--having been o r ig ina l ly  d is t r ibuted in 
1 imi ted quanti ty.  Retrieval from central sources 
such as the National Technical Information Service 
i s  not always a rapid process nor apparently well 
understood by 1 ocal governmental personnel . 
Strategy VII The level of e f f o r t  devoted t o  highway safe ty  
research should be increased. 
Discussion I t  i s  almost axiomatic t h a t  researchers will  re- 
commend more research. We do not wish t o  araue 
t h a t  point nor disappoint those who expected4that  
we would suggest tha t  more research i s  required. 
We suggest , however, tha t  even non-researchers 
examining the current  s t a t e  of highway zafety would 
conclude t h a t  additional research e f f o r t  i s  appro- 
p r i a t e .  
The highway safe ty  problem i s  a s i g n i f i c a n t  national 
problem. The cos ts  t o  society in terms of non- 
quant i f iable  losses such as  death, pain, and suffer ing  
and the  quant i f iable  cos ts  of in jury ,  death and 
property losses ,  rank high in any l i s t  of public 
health and safe ty  problems. I f  i t  were purely a 
health problem, one would expect a pub1 i c  cry f o r  
a new i n s t i t u t e  of health safe ty  t o  deal with the 
problem. 
The examination of socie ta l  response t o  the problem 
of highway crashes indicated t h a t  there i s  a s ig-  
n i f i c a n t  lack of understanding of what produces 
crashes o r  what reduces crashes. We do not know 
how t o  control the t r a f f i c  crash problem. 
Examination of the crash-reduction e f f o r t  a lso  
reveals t h a t  i t  i s  a r e l a t ive ly  low technology 
area compared t o  other aspects of socie ty .  The 
Highway Transportation System does i  nvol ve tech- 
nology b u t  the safe ty  e f f o r t s ,  in general ,  make 
only 1 imi ted use of technology. 
These fac tors- - the  magnitude of the problem, the 
lack of knowledge of how to  e f fec t ive ly  deal with 
the problem, and the r e l a t i v e l y  low use of tech- 
nology in a high-techno1 ogy society--a1 1 suggest 
t h a t  increasing the level of research would cont r i -  
bute t o  more 2ffec t ive  management of the t r a f f i c  
crash r i s k .  
3.2 Research Program Structure 
This subsection presents a general out1 ine of a research program 
s t ruc tu re  f o r  highway safe ty  research. Major program areas are  ident i -  
f i e d  tha t  contain re la ted  programs. These program;, in turn, contain 
families of related projects. The purpose of this  presentation i s  t o  
develop a top-level description of the major program areas that can 
serve as the basis for discussion of future research di rections . 
The concept of a program area i s  one that  must be understood t o  
follow the logic of the presentation. The program areas have been 
identified as major topic areas of relatively the same prior i ty .  They 
may be thought of  as links i n  a chain. Research must be undertaken 
in each program area to complete the "chain" so that the problems and 
needs of highway safety can adequately be addressed. While each pro- 
gram area may be viewed as an equally important link in the chain, i t  
i s  clear that the areas are not of the same magnitude in the sense 
of the amount of research required t o  adequately develop answers t o  
the problems and needs associated with each area. Some program areas 
will contain many programs with 1 i teral  ly hundreds of projects, Others 
will have more limited scope. The importance of a program area flows 
from the relevance of the topics included--not from the number of 
projects or programs subsumed within the program area. 
We have previously identified major problems and needs as being 
associated with the various elements of the highway safety process 
described by our conceptual framework. This same theme has been followed 
t o  identify four major program areas: 
0 General Highway Safety Process Research 
a Highway Transportation System Safety Research 
0 Societal Highway Safety Research 
a Hi ghway Safety Ri sk-Management Systems Research 
The scope of these major program areas wi 11 be described in 
greater detail l a t e r  in this  subsection, 
I n  identifying major problems and needs we noted that three basic 
problem areas could be identified.  These included: 
0 Description of the highway safety process and the con- 
s t i tuent  elements of the process. 
0 Identification of the decision-making processes related 
t o  the generation and management of t r a f f i c  crash risk. 
0 The communication and use of information about crash risk 
and the effectiveness of the risk-management process. 
These problems generate needs that pervade a l l  aspects of the 
highway safety process. Thus, we have used these problem areas t o  
identify programs within each major program area. 
In developing our conceptual framework, we noted that the high- 
way safety process was basically a r i s  k-management process. We 
specifically identified risk-management systems as one major element 
of the conceptual framework, b u t  noted that the process of risk- 
management permeated a l l  aspects of the highway safety process. We 
noted that the risk-management process could be succinctly stated 
t o  include the following steps: 
@ Risk Identification; 
0 Establ ishment of Prior i t ies  Among Risks; 
Determination of the A1 location of Resources; 
@ Selection of Risk-Management Strategies and Tactics ; 
@ Implementation of Risk-Management Actions; and 
Evaluation of Outcomes in Terms of Risk Reduction. 
The risk-management process as i t  relate t o  each major program 
area also becomes an appropriate research program within each major 
program area. 
This, then, led us t o  s t a t e  the basic structure for  a general 
research program in highway safety. The general program i s  divided 
into four major program areas of equal importance. Each program area, 
in turn, i s  composed of programs that address the following topic 
areas : 
1 .  Description, 
2 .  Decision-Making, 
3. Communication of Information, and 
4 .  Ri s  k-Management , 
This approach i s  i l l u s t r a t e d  in Figure 3-1. Each program i s  
composed of families of projects  tha t  address the major topic of the 
program. I t  may be expected tha t  a  s ingle  project  may logica l ly  address 
topics  in more than one program or  more than one program area (See 
Figure 3-2) .  The derivat ion of the need fo r  the projec t ,  however, 
would flow from an analysis  of problems and needs in the major program 
area .  The iden t i f i ca t ion  of spec i f i c  needs would lead t o  the ident i -  
f i ca t ion  of the speci f ic  projec t .  
The following subsections describe each major program area in 
grea ter  de ta i l  and provide a preliminary indicat ion of the programs 
t h a t  would be included within each program area.  Examples of projects  
t h a t  would f a l l  within programs a re  provided for  i l l u s t r a t i o n  only. 
The i l l u s t r a t i v e  projects  a r e  - not recommended as p r io r i ty  research 
projec ts .  They a re  presented f o r  the purpose of explanation only. 
3.2.1 Program Area A -- General Highway Safety Process Research. 
Programs and projects  within t h i s  program area a re  concerned with problems 
and needs tha t  a r e  top-level concerns or  permeate a l l  aspects of the high- 
way safe ty  process. Problems and needs re la ted  t o  overall  management of 
the t r a f f i c  crash r i sk  f a l l  within t h i s  program area .  
Program A-1  Description of the Highway Safety Process 
Projects within t h i s  program a re  concerned with 
the iden t i f i ca t ion  of the nature of the highway 
safe ty  process. The development of theor ie s ,  
models , conceptual frameworks and other  methods 
of explanation a re  included. 
Par t icular  emphasis i s  placed on the descript ion 
of the in ter re la t ionships  of the cons t i tuent  
elements of the highway safe ty  process. Another 
concern i s  the descript ion of the highway safety 
problem in the context of other  socie ta l  r i s k s .  

FIGURE 3-2 
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Program A - 2  Decision-Making in Highway Safety 
Projects  within t h i s  program a r e  concerned with broad 
aspects  of human decision-making as i t  r e l a t e s  to  
highway s a f e t y .  How r i s k  i s  perceived and how the 
risk-management processes a r e  perceived a r e  concerns. 
The way in which top-level decisions about highway 
sa fe ty  versus o ther  sa fe ty  i ssues  a r e  perceived 
i s  a l s o  of i n t e r e s t .  The decisions of p r i o r i t y  
i n t e r e s t  a r e  those of a  policy nature t h a t  a f f e c t  
the  highway sa fe ty  process a s  a  whole. 
Program A-3 Comunication of Information 
Projects  within t h i s  area a r e  concerned with the  
communication and use of broad elements of informa- 
t ion  t h a t  r e l a t e  t o  the  overal l  operations of the  
highway sa fe ty  process. The use of information 
in pol icy formulation and implementation i s  a  
p a r t i c u l a r  concern. 
The i d e n t i f i c a t i o n  of information users and the 
methods in which they receive and use information 
fo r  pol  icy making would be examined. 
Proqram A-4 R i  s k Management-Hi ghway Safety Process Level 
Projects  within t h i s  area a r e  concerned with the  
appl i ca t ion  of the risk-management approach t o  
top-level decisions within the highway sa fe ty  
process. These would include basic decisions 
about the  p r i o r i t i e s  among r i s k s ,  development 
of broad s t r a t e g i e s  f o r  highway s a f e t y ,  resource 
a1 loca t ion ,  ac t ion  program imp1 ementation, and 
overal l  evaluat ion of the  ef fec t iveness  of the  
highway sa fe ty  process. The management 1 eve1 
of i n t e r e s t  would be the  Congress and senior  
elements of the  executive branch in the federal 
government and s imi la r  components of s t a t e  and 
1 ocal governments. 
3 . 2 . 2  Program Area B -- Highway Transportation System Safety Research. 
Programs and projec ts  within t h i s  area a r e  concerned with the  Highway Trans- 
por ta t ion  System as one of the  cons t i tuen t  elements of the highway safe ty  
process. The examination of the  HTS i s  done in the  context of the  safe ty  
implications of i t s  operat ions and outputs .  Thus, research programs a r e  
focused on the  HTS in the context of highway s a f e t y .  
Program 0-1 Description of the Highway Transportation System 
Projects within t h i s  program would describe the 
objec t ives ,  functions,  components, s t ruc tu re ,  and 
outputs of the HTS. Such components include 
d r ive r s ,  vehicl e s ,  the highway environment , and 
the support systems. Outputs include the posi- 
t i v e  benefi ts  o r  u t i l i t i e s ,  such as mobility and 
convenience, and costs  of d i s u t i l i t i e s ,  such as  
t r a f f i c  crashes. 
The fac tors  which crea te  u t i l i t y  and d i s u t i l  i t y  
must be careful ly  described. Disutil  i t y  descrip- 
t i o n s ,  such as  the present accident invest igat ion 
e f f o r t s ,  must be continued b u t  broadened to  ' 
describe the fac tors  creat ing the i n i t i a l  
r i sk  as well as methods tha t  can reduce r i sk  once 
a crash has occurred. 
Program 8-2  Decision-Making within the HTS 
Projects  within t h i s  program will  examine the 
decisions t h a t  a re  made t o  crea te  and operate 
the HTS and the safe ty  implication of those 
decisions. Decision-making by system users 
( e .  g . ,  dr ivers ,  pedestr ians,  and passengers) 
will  a1 so be examined t o  understand how people 
a r e  placed in r i sk .  
Proqram 8-3 Comnunication of Information 
Projects within t h i s  program will  examine how 
information i s  communicated and used within the 
HTS. Information related t o  each element of the 
HTS will  be examined, users iden t i f i ed ,  the 
method by which information i s  used iden t i f i ed ,  
and the impact on highway safe ty  assessed. 
Program 0-4 Risk Management-Highway Transportation System 
Projects  within t h i s  program will examine the 
general management process of the HTS to  de ter -  
mine the safe ty  implications. A d i s t inc t ion  i s  
made here between general management a c t i v i t i e s  
and speci f ic  risk-management act ions which are  
covered as a separate element of the conceptual 
framework. The management process exami ned here 
i s  tha t  d i r ec t ly  related to  overall  HTS operations. 
An object ive would be t o  ident i fy  general manage- 
ment decisions tha t  lead to  increasing or  reducing 
crash r i s k .  
3.2.3 Program Area C -- Societal  Highway Safety Research. 
Programs and projec ts  within th i  s  area a re  concerned w i t h  examining 
the  r o l e  t h a t  the soc ie ta l  element of the  highway sa fe ty  process plays 
in the  management of the t r a f f i c  crash r i s k .  
Program C-1 Description of the  Societal  Role 
Projec ts  within t h i s  program wil l  ident . i fy and 
describe the nature and extent  of the  soc ie ta l  
r o l e  in highway s a f e t y .  Iden t i f i ca t ion  of the  
ways in which socie ty  a c t s  t o  influence f a c t o r s  
t h a t  generate r i s k  o r  reduce r i s k  within the 
Highway Transportation Sys tern a r e  of par t icu-  
l a r  i n t e r e s t .  Description of how socie ty  
c rea tes  and i  nfl uences r i  s  k-management sys tems 
i s  a l so  included. 
Proaram C-2 Deci sion-Makina bv Societv 
Projec ts  within t h i s  program will  focus on the 
basis  f o r  soc ie ta l  decisions about highway 
sa fe ty .  Many of the  same concerns t h a t  a r e  of 
i n t e r e s t  in Program A - 2  a r e  of i n t e r e s t  here 
a s  well .  The focus of projec ts  within Program 
C-2 i s  on individuals  and groups whose deci-  
s ions i  nfl uence the  more formal pol icy-maki ng  
bodies and r i  s  k-management systems. 
Program C-3 Societal  Communication of Highway Safety Information 
Projects  within t h i s  area share the  general con- 
cerns of communication of information projec ts  
in other  program a reas .  The focus of projec ts  
within t h i s  program i s  on individuals  and  in-  
formal groups. The objec t ive  i s  t o  iden t i fy  
how information about r i s k ,  r i s k  avoidance, 
and r i s k  management i s  communicated within the 
soc ie ta l  element of the  highway sa fe ty  process 
and t o  develop methods to  make the  communica- 
t ion  more e f f e c t i v e .  
Program C-4 Societal Ri sk-Management Actions 
Projects  within t h i s  area a re  concerned with 
identifying and describing risk-management 
act ions within the socie ta l  element. An 
example would be a project  t h a t  demonstrated 
how a community could assess i t s  highway safe ty  
problem and obtain an adequate response from 
the formal risk-management systems within 
t h a t  community. 
3.2.4 Program Area D -- Ri sk-Management Systems Research. This 
program area i s  concerned with examination and improvement of the , 
formal and informal systems t h a t  society has created t o  exer t  control 
forces on the highway transportat ion system t o  reduce the  r i sk  of 
t r a f f i c  crashes.  This program area i s  very large  in scope and includes 
many elements of exis t ing  research e f f o r t s .  
Program D-1 Description of R i  sk-Management Systems 
Projects  in t h i s  program address a c r i t i c a l  
object ive-- the iden t i f i ca t ion  a n d  descript ion 
in functional terms of the formal and informal 
systems used t o  control the operations of the 
HTS. The scope of the program i s  broad. Not 
only must exis t ing  risk-management e f f o r t s  be 
iden t i f i ed  and described, b u t  a l so  new, inno- 
vat ive approaches t h a t  have not been f u l l y  
used must be iden t i f i ed  and described. 
Program D-2 Ri sk-Management System Deci sion-Maki ng  
Research projec ts  in t h i s  program will  focus on 
the decisions made within the risk-management 
systems. Projects  will  examine exis t ing  deci- 
sion processes t o  ident i fy  problems and to  
suggest improved deci sion-making approaches. 
Program D-3 Ri sk-Management System Communications 
Projects  in t h i s  program will  ident i fy  informa- 
t ion needs f o r  risk-management system operat ion,  
ident i fy  i nformation users ,  and develop methods 
f o r  improving the use of information fo r  r i s k  
management. 
Program D-4 Ri s k-Management System Operations 
Projects within t h i s  area are  concerned with 
improving the functioning of a l l  formal and 
informal risk-management systems. Projects  on 
management, t ra in ing , and techno1 ogy t r ans fe r  
a re  included. Projects  tha t  develop and 
imp1 ement new, innovative s t r a t e g i e s  and 
t a c t i c s  are  a1 so included. Eva1 uation of 
speci f ic  risk-management e f f o r t s  would be 
another example of projects  within t h i s  
program. 
3.3 Summary and Conclusions 
A f i r s t  i t e r a t i o n  a t  identifying research s t r a t e g i e s  and programs 
was made. Seven major s t r a t e g i e s  f o r  meeting p r i o r i t y  research needs 
a r e  suggested: 
a develop an organized body of theory of highway sa fe ty ,  
a broaden the scope of highway safe ty  research to  include 
a l l  aspects of the highway safe ty  process, 
a broaden the nature of research a c t i v i t y  to  include a l l  
phases of relevant research,  from basic research to  demon- 
s t r a t i o n  p ro jec t s ,  
0 balance highway safe ty  research a c t i v i t y  t o  focus proper 
a t t en t ion  on a71 p r i o r i t y  areas ,  
a increase the qual i ty  of highway safe ty  research ,  
@ increase the usefulness and use of research f indings ,  and 
a increase the level of e f f o r t  devoted to  highway safe ty  
research. 
General research programs i n  highway safe ty  can be generated by 
tabu1 at ing program areas versus topic  areas.  Relevant program areas 
are :  
a General highway safe ty  process research,  
e Highway Transportation System research,  
a Societal highway safe ty  research,  and 
a Highway safe ty  r i  sk-management systems research. 
Major topic areas of concern in each program area are:  
a description of the highway safety process and i t s  constituent 
elements , 
o identification of the decision-making processes related to the 
generation and management of t r a f f i c  crash r isk,  
a communication and use of information a b o u t  crash risk and the 
effectiveness of the risk-management process, and 
o the r i s  k-management process. 
Specific projects addressing these sixteen research programs 
need t o  be developed i n  a systematic fashion. Also, the pro- 
grams themselves should be defined in more detail in a more in-depth 
program of "research on research." Finally, a se t  of pr ior i t ies  
specifying which programs and projects should be conducted to what 
extent, in what order, a n d  in which time periods should be developed. 
Some i n i t i a l  observations and insights about research pr ior i t ies  a n d  
related issues are discussed in the next section. 
4.0  OBSERVATIONS AND INSIGHTS 
The information presented in th is  interim report i s  preliminary i n  
nature. The inquiry has been constrained by the avai labi l i ty  of  informa- 
tion and by the level o f  e f for t  available for  examination of existing 
information. I t  would n o t  be appropriate t o  s t a t e ,  on the basis of  
th i s  1 imi ted inquiry, formal conclusions and recommendations. The,' 
nature of the inquiry has led the principal investigators t o  make some 
observations and share some insights developed as a resul t  of the re- 
search ef for t s .  These are presented i n  the fol 1 owing sections. 
4.1 Priority Research 
Three research topics have been identified as having the high- 
es t  pr ior i ty  for the near-term future. These topics span a l l  the 
program areas identified previously. P r ~ ~ j e c t s  addressing these 
topics would be placed within the context o f  the most appropriate 
program, b u t  the outputs would be of benefit to other program areas 
as we1 1 .  These topics are described below. 
Topic I Perception of Risk and Risk Management 
The subjective perceptions o f  the risk o f  t r a f f i c  
crashes and the val ue of r i  s  k-management approaches 
form the basic constraints and sustaining forces for  
the highway safety process. How perceptions are 
formed, how perceptions change, and what factors 
infl uence perceptions are basical ly unknown. 
Until more objective perceptions can be developed, 
i t  i s  l ikely t h a t  the highway safety process will 
simply f o l l o w  the direction suggested by t h 2  most 
persuasive voice. 
Topic I 1  
Topic I11 
Information Ut i l iza t ion  and Technology Transfer 
A finding of t h i s  study and others i s  tha t  the 
use of exis t ing  knowledge and technology in the 
f i e l d  of highway safety i s  r e l a t ive ly  low. This 
i s  par t icular ly  t rue  a t  the local government 
1 eve1 . 
The ways in which information i s  transmitted and 
used a re  not well known. The individuals who 
should be using research findings a re  not adequately 
iden t i f i ed .  Methods f o r  disseminating information 
tha t  a re  well known within the education and communi- 
cation science communities have been appl ied only 
to  a limited degree in the past .  
I t  i s  as  c r i t i c a l  t o  ensure tha t  ex i s t ing ,  valid 
knowledge i s  used as i t  i s  to  expand the exis t ing  
know1 edge base. 
Develo~ New Risk-Manaaement A~oroaches 
Examination of the range of risk-management approaches 
now in use or  under apparent consideration reveal s 
tha t  heavy re1 iance i s  placed on conventional r i sk -  
management systems such as the t r a f f i c  law system. 
These approaches a re  primarily negative in nature,  
relying on the subs t i tu t ion  of a present th rea t  
such as a r r e s t  f o r  the more indef in i t e  r i sk  of a 
t r a f f i c  crash. 
Consideration needs to  be given t o  more posi t ive 
approaches. For example, reduction of the benefi ts  
associated with r isk-taking should be examined. 
4.2 Research Pol icy Issues 
One of the most s t r i k i n g  resu l t s  of assessing research e f f o r t s  
against  the conceptual framework i s  t h a t  the process reveals how 
narrow research has been in the  f i e l d  of highway safe ty .  Recommenda- 
t ions  of past  s tudies almost invariably suggest more research of the 
same nature and scope. Use of the conceptual framework shows tha t  
s ign i f i can t  areas of the highway safe ty  process have received only 
1 imited a t t en t ion .  The scope of past research has not been adequate. 
Thus i t  i s  important t o  broaden the scope of inquiry of highway safe ty  
research. 
As part of this  broadening of scope, consideration must also be 
given t o  developing a balance. Research has tended t o  concentrate on 
the highway environment and the vehicle. Only limited research attention 
has been given to the human component of the highway transportation 
system. Examination of past funding indicates, a t  a f i r s t  look, that a 
relat ive balance has been maintained among the components of the Highway 
Transportation System. The f u n d i n g  for  human-oriented research, however, 
has been heavily biased toward demonstration programs such as ASAP. 
These programs have consumed significant funds with insignificant 
results.  They cannot be viewed in the same context as past vehicle and 
highway research ef for t s .  Thus, we conclude that  the emphasis on 
human-oriented research should increase. Demonstration programs should 
fol low developmental research projects,  not preempt them. 
A comment must be made as we11 on the qua1 i t y  of research. The 
present research funding process of NHTSA encourages low bidders and 
discourages researchers interested in addressing non-obvious b u t  seminal 
problems. Typical ly , NHTSA conducts research procurement by the com- 
pet i t ive contract sol i c i  tation method. Approximately four weeks i s  
allowed from the announcement of a procurement (Request for  Proposal) 
until the due date for the proposal. Some of the procurements have 
work statements that  could cover research ef for t s  ranging i n  magnitude 
from one t o  one hundred years of professional e f fo r t .  This produces a 
bidding jungle that  a t t r ac t s  the segment of the research industry that  
can afford to invest in proposal writing and discourages the research 
communi t y  that  operates from universit ies or other non-profi t organiza- 
tions. 
The resul t  has been a lack of continuity i n  many programs. Work 
started by one group i s  continued by a second. Lessons learned i n  the 
f i r s t  e f for t  must be relearned by the second group. Work products of 
extremely uneven qual i ty have been produced and disseminated. If 
the conclusions f i t  the policy objectives of the moment, the research 
may be used t o  support action programs or defend past e f fo r t s .  
The re la t ively  small research community in highway safety has 
made i t  d i f f i c u l t  t o  obtain the type of c r i t i c a l  coment that  i s  
common in broader research areas.  Individuals are  re1 uctant t o  
openly c r i t i c i z e  the NHTSA program and the work products of t h e i r  
coll eagues because of the perceived consequences. We be1 ieve i t  
very important for  the future of highway safety research tha t  quali ty 
control methods be devel oped and imp1 emented. 
4.3 Research Sponsorship 
Our i n i t i a l  examination indicates tha t  the vast  majority of 
human-oriented highway safety research i s  sponsored by governments. 
We estimate t ha t  a t  l e a s t  75 percent of the total  funding i n  t h i s  
area flows from federal sources. Private sector funding represents 
only a small portion of the whole--probably about ten percent. 
We suggest tha t  i t  i s  important t o  review present funding 
levels .  We believe t h a t ,  when a l l  factors are  considered, the expendi- 
ture  of additional funds fo r  research in highway safety i s  
jus t i f i ed  and necessary. This suggests increased expenditures 
by both the public and private sectors .  
The respective research roles of the public and private sectors 
should be examined. I t  i s  l ike ly  tha t  under b o t h  present and 
future  funding patterns the vast majority of research will be 
funded by the federal government. I t  then becomes very important t o  
ensure tha t  the pol icy issues of scope, balance, and qual i t y  discussed 
previously are adequately addressed w i t h i n  the federal program. 
This suggests that  an important role for  the private sector 
i s  t o  help ensure tha t  these objectives are  met. The private sector can 
be f a r  more in f luen t i a l  and e f f e c t i v e  by funding e f f o r t s  t o  produce 
b e t t e r  qual i  t y  federal research.  The pr iva te  sec tor  should place 
grea ter  emphasis on funding basic and applied research t o  develop 
policy d i rec t ions  f o r  general highway safe ty  research and on funding 
the evaluation of federal research programs t o  ensure t h a t  proper 
a t t en t ion  i s  given t o  scope, balance, and qual i t y .  


